In this paper we consider the problem of determining the optimal time to buy an asset in a position of an uptrend or downtrend in the financial market and currency market as well as other markets. Asset price is modeled as a geometric Brownian motion with drift being a two-state Markov chain. Based on observations of asset prices, investors want to detect the change points of price trends as accurately as possible, so that they can make the decision to buy. Using filtering techniques and stochastic analysis, we will develop the optimal boundary at which investors implement their decisions when the posterior probability process reaches a certain threshold.
Introduction
In [1] , the authors consider the problem of determining the optimal time to sell a property while price growth rate is a random variable that takes the value of the given set. Under the assumptions of the problem considered in [1] , growth rate only gets one of the possible values that do not change from this value to other values, which means that transition probability density is 0; but at a time I do not know the accuracy of price growth rate and the probability of receiving a certain value of growth rate also changes over time.
The authors in [2] also have much optimal stopping time in mathematical finance, but this is the classical problem and less common in practice because of its assumptions.
The authors in [3] consider the optimal stopping time problem when the growth rate of price process is not a random variable but in many cases.
In [4] the authors consider the problem to find the optimal time to sell when the price growth rate is Markov chain, however their approach is different from our method in this paper and the results are also different.
In this paper we consider the price process is described by geometric Brownian motion when its drift (price growth) is the Markov chain with two states 0 and 1 (0: decrease, downtrend; 1: increase, uptrend).
There is a phenomenon known as the momentum of the stock price, which means that the stock price has increased or is increasing, it will be increased in the future (usually near future), and a stock price has decreased or is decreasing, it will be decreased in the future. The investment is based on the momentum of price process that is called the momentum trading or trend following trading. By this way if an investor holding an asset wants to sell the asset, he will have to wait until a bull appeared and continues to hold such assets to the next price increase (in momentum) and when momentum is no longer available, i.e. prices going down or just starting going down, then he decides to sell. Similarly, if a person wants to buy an asset, he will wait for the appearance of an opportunity of going down in price and wait for prices to go down further (in momentum) until no longer falling price, then he decides to buy. According to this way of investment, investors are expected to buy the property at the bottom of market and sell the property at the highest point of the market.
In this paper, we analyze how to select buy and sell optimal strategies for a momentum trading. More precisely, we seek to maximize the expected profit from a momentum trade.
The method we use to study in this paper is the martingale theory, change of measure and the optimal stopping time is referred in the literature [2] [5] and [6] .
Buying Asset Problem
Now we consider the case , 0 
At the time of 0 t > we put
is the filter generated by X.
We now consider the problem: Find
According to the theorem 9.1 (view [5] ), posterior probability process t π satisfying:
W  is a Brownian motion and the filter generated by W coincides with filter
Thus the process t X satisfies the equation:
Then the process t X and the posterior probability process t π satisfies the equation: 
According to Girsanov theorem, t W  is a * P -Brownian motion. We have:
Consider the following process: 
Consider the following process:
According to Ito formula we have: 
We have We have F z is shown in Figure 2 , we can see that it tends to infinite when z as 0+. , the threshold probability and the optimal stopping time (the optimal time to buy).
We find that , the threshold probability and the optimal stopping time (the optimal time to buy).
Conclusion
In this paper, we consider the problem of buying an asset when the asset price is modeled by the geometric Brownian motion which has a change point, where price growth rate is the Markov process with two states that describes the decreasing and increasing of asset prices process on the market. For buying problem we assume that the price will be a shift from decreasing to increasing prices and a buying decision is made when the probability of decreasing state surpassed some certain threshold. We have to simulate the price process with a number of parameters and conduct numerical solution to the experimental buying threshold. In the next study we will consider the problem with assumptions that are closer to reality and more constraints.
